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(54) SHORT LIGHT PULSE MODULATION METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To prevent the degradation of transmission 
characteristics even when the length of a pulse compression 
fiber fluctuates. 

CONSTITUTION: A loop composed of a short light pulse 
generator 1 , the pulse compression fiber 2, an optical 
demultiplexer 3, a light receiving device 6, an amplifier 7, a 
BPF 8, a phase comparator 9, a loop filter 1 1 and a driving 
signal generation part 12 controls the oscillation frequency of 
a VCO 12-1 so as to match the phase of short light pulses 
supplied to an optical intensity modulator 4 and the phase of 
data signals synchronized with supplied reference clocks. 
Thus, even when the length of the pulse compression fiber 2 
fluctuates, the quenching ratio of modulation output is not 
degraded. 
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-Y • yVy77uy7 («T> D-FF^fHT) 104 

[0003] iwa©fc/wxig££ i o i <omm<o-m 

£04 (b) fc^fo £00fc^-r«fc5fc:JI3frWx5g 
£8 1 o l a, ftjg l l o fcftjg l l o te^ijfcg^^ 
nfcMsrasi i 1 a^jffstnvSo :oi 

g^ftU-tf^V^-F (Single-Wavelength lase 

[0 0 0 4] ^f«UX§y^Pi§ (Electroabsor 

pt ion Modulator : EA Modulator) £8MBf5fc, E 
A Modulatory 5 (a) tc&t J; a D#f 
tfSftTfc!), InGaAsP IfcA^SnfcfttfgliSnS 

aBfc^JffSftTl^ffifcfcig/^X (Reverse Bia 

s) sffltatscfcjctDfffcti*^ ffi/vrrxicw 

tSiBftJt (ExtinctionRatio) #'!4£|^0 (b) 

To COHt^"rJ:5li:, -6 (V) ©®/W7X£ffl 

JtafScfcicfctK &-5 3 (dB) ©tffMitfifSft 

7£t{fcT3@W7x«©cftLft£»3:, i3M 

[0005] zmmmmmtm%Gt% e a 

Modul ator*«|ffi WfcfiJffl <T 5 i: l^tftfjgft' i: 
&SJ:5giSf3i:fctfT#5 0 <T&fr^ 06 (a) 
trN-r«fc5tS^ (Constant input) tfAfiSftSE 

a Modulator^, -t^m (mffm^wm r§s 

TE^/W7Xm^EP*n-r§o ^LT, peak-to-pe 

ami±mvm> u r xsj±© 2 {ggg t ? n 5 

(Sinusoidal voltage) ^U77,mS.£LXUM 

^M^t«^A5,^4b^V^\ g»W7XSJ±^ 
P.0 (V) S-e©^W7X«EfcWLTfi^ ^titfS 

fs«t5fcS(Ks e c h 2 mmmcm&zwzTm 
%&m%tm : %>vi<z£%%o ccDx^ic m/u 
yznsffo (v) tfittfc£ftsgp#-e©#aftB» 

©^MLM»i^W7XMEi: LTf^^tiTV^ 

[0 0 0 6] 06 (b) tCZ<Dmffl<DtHJ]Hm*nt 
b\ C<D^im5 (a) £*tEA£m%WM>U 
7XME-5. 8 (V) *5<fctfigffil 0 (V) p-p £D 5 

(GHz) ©IE^«ff7»bfcmcf#P»n§tB^ 
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*©/WXfitttt3 0t:3-fejE;:/F (ps) fcStiT, 
^©UMLilStms (GHz) fcStiTVS. ft*, 

[0007] £<13T% RZ (Return to Zero) ffim 

/5ttTPfc5i:SfeftTV5. CC?£&>V1/XJSJII3 

/wxMam««2 o (Gb/s) e^i/xjua 

8iff5 0 (ps) fcasfrfc, S**n*/<;I/XStt l 
0 (ps) fiCFfcfcS. 
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tSMISEA Modulator©^, %£Rj|£ft^Xt§ 
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s) s^nsi o (ps) ££ft3±fe©^ 
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(GHz) O^D7n*^?W;^X^l 6£ 
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#8fifm*£LTVS«£, (c) WMfl^il&St 
f©0. 7 5^©^Mf m^LTV^l^TSSc 

[0013] cn5©Hic^"r«t3fc, msaami 

«fti^±^S (fi^WS) ctatftO, RlvWX 
SCfc^TtS. L^Lft^e, ft$£$H88l0 3© 
SiJ^fiO^tt, ft®££P3gl 0 3©jSgJ^2^ffi 

(c) £*t<fc5£, SWM#liaHRfoo. 7 5fgg 
[0014] &ic, ft®s&iH8&i 0 3tx*$n«j@ 

)r>WX©^£!9 (a) \Z7fsU T-*m\M 

mmftzfflsmmi ozvmmm (to \z 

(c) tc^To cne>©g^i-j:?^ x-^ 
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mmmmuz «t o t e ©g ? *^tr § c t ^ 5 

ftT^«, ^-O-M^-ffcx 010 (a) £^t<fc5 
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Sfftf*{±, ^7 7-r^**KLfe#ttjb^?tiT^S 
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m^O. 5 0 (mm) , ^^MOgtfO. 9 (m 
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[0 0 16] fcCSTf, M!BL/c^;l/7J±$l7 7^1 
0 2fiH7 (a) fcjj*T«fc3fc:£tf7 (km) fe©g£ 
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[0 0 17] $1\ iafitfT^TMi77^lO 

7^10 2 Am/c^^tt«iiM^^< ftsfc 
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-zm&vmmfvmyt'ViztK*), mm 20 
(b) mtmmm^i osmmi^txim 
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«<A*«n««fc3li:4Sfe«)lc, (c) fc*f«fc5 

fCT-*^tf r 1 J (Dil^T-fe-^TfegT^/^X 

[0 0 18] fifitf±tfoT3EflS«77-Wl 0 
2tWXfrd§G*®l 2K^t 0 C©$£«, )£EE|§7 
7^1 0 2ftWfe^ljeJ81SW^<ft5fc 
46, [^0 (a) £^fJ:5li:jg)^Vl/^j|<3fc3Sfia 

^£9fiMB*mfc&ft>Vl/Xi:fc'K (b) tc* 

tmmm^i 0 3<DmmmzttLxmmwm& 

o\z.tzi 0 

[00 1 9] t?»t, mmm^i 0 3W5v>th\ 40 

EH (c) fc**«i:5fcT-*«*ftf roj O^iSii 
sptf 0 1 0 0 %{ci^*>3^^fcfeVTJ©^Vl/X 

?n§c ssk, i?obi (c) fc^r<fc3fcT-^M^ 
r 1 j ©*§£«, 1 0 0 %fr 5 0 
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%Gt r 1 j ©^fcfcfc^r^Sftfcgliatfjoig 

mmzmvt**). fi^zmitzzt&xziz^ 50 
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^£»tB u until* nrcmmm t msmmm 
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0 ©^M tji^afi^ tMES? ^.y^t mmtt 
®tbx, mmmmc&\;rcmmmmmi]t& 
mmmt, mmmmx <o mzmmmm 

$.mtmz.Z£?lzLtct><DX$>i 0 mis 

Wfr^mmw^to^x, wtrntuvtzm 
t i mm* ft t xmzrn tuvt mmmmm 
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hT&m i \&wm%mm 1 2 * t>#*&stiw5 

7-M 2 fcW* LTfe t) > *W7,EM7 74* 2 fiA£ 
W*£7 7lVS 2 ©WttfcS^T*©^ 

3 HA7j£ftfcJ©t/Vl/*£ 2 Ofc^RLT-**3fca 

mmm 4 mmtu y t\cmmL r^-zmfc 

it), afcSftfcSft^l/Xfc&gglSfcffiLT, ^© 10 
•Y • 7U 7 7°70-y 7° (D — F F) 5©*ny*A7jSB 

^^s? * n ^ * £ u * ^ 5 > 7 l xm.mmm 4 1 

[0025] %m6fc£<o$a.K^)imnum^iE 
nmmftx, am 1 fcm&mm 7 -em* 

l^Sffift/Watt, ^>K;U7-f;l/2 (BPF) 8fc 

mznrmmi onmzft, mvmmmm 
mm% 9 2 ^©{^©tiBii^c 

§0 ;l/-77^/l^ 1 1 «fiffi^fi^(7)fg^^/cit^ 
ftttiLT, tfi£Sft5£^ff*ITO^g£»l 21c 

[0 0 2 6] lilM^fg^ 1 2 «HE«fM (V 30 
CO) 1 2-2fcfr5«j«SfU 

nfc£HM*f k <t d v c 0 1 2-1 ©a^&s 
wwtm^. vco 1 2-1 it) tfj?j snsais 

fl^«\ TV^fgl 2-2tCiDJi«^S^tTV> 
^Jimmiii, talH0 4 (b) fc^Ti?^ ftM 

1 1 otmi 1 ofcE5ijfcg^?nfc!»iKigpsi 

t £, 0!l*fcfiiMfcS¥aM*l'-1f (Single-Wavelengt 40 
h laser ) fc«fc D#fj£2ft/c)ftfl 1 1 0 IM5tC 
/TN-fi^^EA Modulator, fcS^IK-Kn 

[0027] & fc ?^7,mnr^^2\mtmi\z 

m^\^Wm%77-(^ (DDF) tiliDl^^ 
ftT\^ts\ DDFMHftS'7htt77>M (Dispersi 
on Shifted Fibre : D S F) t%1&b&t>#?mtitfr% 
i9tLTfeii/\ ^5fifi$Hffi4fc:H:LNv 
■yA7iy^!« SSWifluiBLfcEA Modulat 50 
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onWH^SftSo ftfc, D-FF5Sf>-^Ott 
— *M*li:fi*P7ny7 offiftHfc >7 7 * & 5 ^ 

Wz-TBP F 8 i:ffifflH:eS9 tQffifcmWtZ&oK. 
LTfeilA, Sfc, H«§%£gfSl 2fcfclJSTV^ 
SB 1 2 - 2 t±. £9ffi^$»M#**§5;fc«>©t>©-? 
Jfct), V C 0 1 2 - 1 ^Stt-SJiS^ESfgSt 

[0028] ^t, 0 1 izKm%>wzmmw<DWi 
Mimmm Lm&t m mm Lmmtitzm 

/ WX£?S£LT, / WXEE87 7>T^ 2 lOHfj LT^ 
§o *LT, ^;l/7JB§77^A2£iDJ±l§£tlfd§ 

fttwmmm 3 1 i 0 2 ^(ssn-r, 

Shifts 4 fcfc^T r-^ft^ci 03fiflaEII*%*ti 

H^BsnTv^fflosam * c 1 1 i 

[0 0 2 9] IW33fc»»»3K:«t D»(SSnfcfl!rtfO)S 

gg7^UTBPF8t^i|i&$nS<:tH:«fc»), 

PF8*6tt, ^;I/XJE*|77^^2ti!3±^ffl$ 
tifc, i3fB»ff ^%4g|? 1 2^5,Hi^$ti§.»fi^ 

*?ns 0 ^LT, c©ffifflMffl^tt;i/-7"7-r;i/^ 
(nwU7^;W) l ltiDfgl^/cWfSti]^ 
tlT, ffiffimMM^fcUTffilftM^^gPOVCO 1 2 

- 1 \c\mzti% 0 

[0 0 3 0] (intiO, VCO 1 2-lttffiffiJt«S 

9 t^T^ai t ft § fifflM^o ft 5 i 3 Mi 
s^Mii$n§id^ft§ 0 -r*^^, ^fi^usg 

4fC^$n5^^XOfi[ffli:D-F F 5 

9 t<:^f i a ft^mmi-e^s^p^f ^nr, 

[0031] Liit\ Sg^mtr^;i/Xj±lS7 7 
fflJttlSg 9 {CA/J?tl§ B P F 8 i 19 cojiMlfi^^fi 

*B*^nt js vrmtt 5 <: fca 0 , fiffl^ig 9 a 
^;P7j±iS7 7>r^ 2 ©^^©^ffc^ffl-rs <: fc^-e 
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(cjs ur v c o 1 2 - 1 mnmmmimnz c t 

KfctK >W*ff«77Y^2©g2tfgfbl,Tfc, ft 
&fi£lI8S4K:0^Sft3J^VI/*0ffiffii:, D-F 

[0 0 3 2] ccfcSfc, $?|HJi©$Sft^/l>X^ifgg 

SrtSttft^J: a lets c ttfXZZrab, /WXflEJB 
7 7^2©S2^I)LTfcMfB01 lfcWiffiiE 

0 1 2 fc^-r ^ ft^sitisss c t fcBSjh-ra c t^t? 

fijf ftfi^#14*iffiKf-rs C i^t^i 5 Eft 
S. ftffiggl OliOTSfgl$fctt&£gpI884fr 

6tftfj<*n*£I8tftfJtf09 (c) ^-Tcfc^t^^ 

1 1 a 5 <t b \zm * u y t (ommmm z&vm 
[0033] tc5~z\ mm3t^mmm^4 
v>. zmzmmLr^mmmm 9 itzmmz 
mm4kmz%77j>mmmtzk. mm 

- * flf t offiffl t iff ft § J; 5 K a S 46, iu!E0 1 

1 i&S WiH 1 2 fc^fj: 5 

s§§2 fc^3fiasws4 tmmu m 1 

ffi 3 6 tmUtZ «fc 3 KTfttf «fc v\ 

[0 0 3 4] fcSWi, }feb«2 ^SMif^4 t 

0 2 ic&^rtt, mm 3 t%m e j^-m^ 

a-;I/2 0{ciK^1-§j;9{i:Lfc ! E>©T^§o T£fc> 
5, 'WXffiB? 7^ 2 «fc t) 0»&;SftSJ©tt/ WXtt 
HWfc*5>a-/l/2 0fcfl9&SftT, 3U^-^2 lfr 

«3tcA*?tl§o -?"LT\ ^SS3fC*V^T2 0 

<£ftfcft77^2 2£HfrtlT)eSfia«ffi4'\« 

[0 0 3 5] H3t43^Tfi^ifi8g3, S^S 

7 7^2 nSS^^I/Xtt-ftffct^a- 

T*^a-;l/ 3 0 fcrt»*tife3^ffl 3 £A7j£ti 
5o ^LT, ft#$g§3fcfcW2ofc#ft£ftfc$lft 

'Wznywf&mQ-ijitti/zL-frs 0 KrtKsn 
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a-;l/3 0fcrt»?tiTV>SSJfcS6k:J;DS3esns 

[0036] Mian 2 fc^i-Htfk^e^a-^z 0©ig 

■re fcA^t, MI2H 3 lc*f -fWfc*S>a-;l> 3 0 © 
3t^S3i:^§g6i:©K©^7 7^ *3 

«ttf^ssg3 t%ffimm&4i:<om<Dyt7 7>(rtz 
mtzttfxzzrctb, K77j^mmfc£%m 

10 s±tcns*-ftfkLT^«crs^®*ffl^Tfe<fc 

[0 0 3 7] 

[^©^] *mim±<D& 5 t^^tlT^S© 
7\ ^7JBM©:S£ftM)LTks #IS£ttfc>< 
;l/7JBi¥££fr Bfti^tiSS) 1 ^ i: , r - ^ t 
JHLT^S8*P^ a y ^ ^ ©fifflM^Hin t ^§ «fc 5 fc 

20 ^^§ 0 lot, ummtLxvmvchmttzz. 

ot, 2 0 (Gb/s) ^S^SfiigjifiJM^^t^ 

[0ffi©S*a^0^] 

[^ l ] *%^©^^;l/X^Hgg©-^fiSM©ffifi!c 

30 [03] ^«t^f5t^Mii^^^-f*fbt 

5 «fc 5 fC b/ct^a-^^^tl-eS^o 

[04] ^©^^x^lgS©^^-r7a-y 
[05] EA Modulator©^*3j:tfl/W77MJ±t^ 
[06] EA Modulatorf;:«fcSS^^l/XO%4*gM^-r 

[07] ^;l/7JBt77^©#fjjSc, *5J;tf^;l/XtI^ 

40 jEii*n*a?*wffl , rsift®Bi'e*So 

[08] m%mmmmm<Dmmc.%L"cm 

[09] ^asasfcffit&^nsjs^^fc, m 

[010] )fe77^^©^^m fe££Pe©#tt 

[0ii] ^g^iifitii±^$n«^^x©fiffi 
^ia>t\ %mmx&%T~zmtmMLx^r^ 

50 «^tfeJtS^>T5>^BI?a6So 
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[012] ffim%.mmm$i-£ftmy£/viz(Dtt.ffi * 8 b p f 

«^tfctts^>r^y^HTf*So io ®m 

lffl%<Dfflm 1 1 11/ 2 

1 1 2 mmm^m 

2 ^;bXJ±||7r-f^ 12-1 VCO 

3 mm 12-2 Tl« 

4 mmmm 20, 30 -wt^a-^ 

5 D-FF 2 1 3U^-^ 

6 S^Sg 10 2 2 %774)^ 

7 igdgg * 
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decreasing fibers 
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Tablsl. Structural Parameters of the 1 



1. 15 
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2 0.125 0. 30 0.7 

3 0. 15 0. 30 0.9 

4 0.15 0.45 

5 0.15 0. 50 0.8 

6 0.15 0.50 0.9 



Coefficient 



1- 76 30. 3 



